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HEARING 


BY ROBERT MORRIS OGDEN 


University of Kansas 


Kohler (7) gives us this year a lengthy discussion of his present 
attitude towards the problem of sound analysis. His paper reports 
few experiments, but many important observations, and contributes 
considerably towards the clarification of the more or less conflicting 
results which recent experimental research has brought forth. He 
now distinguishes “‘pitch,” which involves the musical character 
of the tone and embraces Révész’s “quality,”! from the “tone- 
body.” ‘The latter has two important aspects, “brightness,” 
which appears the more fundamental, and “vowel character.” It 
may also take on a “voluminosity,” though this aspect is not speci- 
fically handled in the present paper. 

The first discussion treats of the shifting of pitch in normal and 
pathological hearing. Révész has shown that in v. Liebermann’s 
case the tone-body (called by him ‘ 
paracusic regions. ‘This appears also to be the case in v. Maltzew’s 
observations of normal false-hearing.2 Kohler observes that when 
a “u” is determined on the tone variator at 263 vs., if the head be 
brought nearer to the instrument, and the intensity of the tone 
thus increased, the “u” shifts to an “m”-like character. In this 
case both pitch and tone-body are altered. 

The second discussion concerns tones without pitch. It is 
contended that pitch should not be regarded as the essential feature 
of the acoustic scheme. Both high and low tones lose their pitch 


‘pitch”’) is not affected in the 


1See the BULLETIN, 1913, 10, 108. 
2 See the BuLLETIN, 1914, 11, 99 ff. 
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while retaining their “body.” In regard to the difficulty of ob- 
taining a satisfactory “‘s” at the optimal vibration frequency of 
8,460 vs., the single tone appears too open to imitate the spoken 
“‘s.”” However, with two Galton whistles sounding tones of this 
region with a frequency whose difference is great enough to eliminate 
beats a normal vocal “‘s” is produced. 

This observation may be correlated with Lord Rayleigh’s (11) 
failure to secure a satisfactory ‘‘s”’ with the single vibration fre- 
quency of thisnumber. Rayleigh’s attention was called to Kohler’s 
results by Titchener, who reported before the American Philosophical 
Society experiments which indicated that his observers could not 
listinguish between an “‘s”? made with the mouth and the whistle 

te of the above frequency. Rayleigh questions the full quality 
of the ‘‘s” and fancies that suggestion may have had its influence 
in this regard. At least, his own observations show that while the 

ptimal frequency of the Galton whistle is that indicated by 
Kohler, that of an organ pipe was not the same. He also remarks 
that he believes the “‘s”’ to contain irregular vibrations of a domi- 
nant pitch but including subordinate components which are de- 
cidedly graver. No grounds are given to substantiate this con- 
jecture, and it is therefore possible that Kohler’s observation, 
recited above, may furnish the true explanation of the vocalized 
Kohler’s observations also indicate the “‘s”’ to be lacking in 
pitch. A melody hummed on “ss” is quite undetected, he states, 
y an observer who does not know it in advance or infer it from the 
rhythm. 

Brief tones are also observed to lack pitch. Experimenting 
with a siren upon which all the openings save a few had been covered, 
the first sound obtained was the “trockene Schlag’? described by 
Mach. This occurs before the pitch is noted, yet the “brightness” 
or “dullness” of the first sound is clearly heard. It appears that 
the temporal threshold for brightness, and also for vowel character, 
is lower than that for pitch. Amusia is of interest in that the 
amusic need not be deaf to speech, in which, of course, vowel sounds 
are essential. A case examined by Kohler enabled him to conclude 
that the pitch phenomena were lacking while tone-body remained 
to afford all the necessary differentiations of sound needed for 
ordinary speech. It is also inferred that many animals possess 
the capacity to discriminate in terms of tone-body, but are not 
sensitive to pitch. Certain simple consonant intervals, however, 
such as the octave, fifth and fourth, have so much greater stability 
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than the others that they occur in exotic and primitive forms of 
music while otherwise differences of brightness or tone-body play 
the dominant role. 

A third topic of discussion concerns noise. Sounds above 20,000 
vs. are noises, but the limit of hearing is not reached here. In 
passing from “s” to “f” sounds, Kohler noted that both brightness 
and volume are altered, the “f”’ has greater volume and less bright- 
ness despite its higher frequency of vibration. It is stated that 
with the Konig metallic plate at c? one may easily hear beside the 
shrill “‘s,” also an “f” which is removed by appropriate inter- 
ference. The conclusion is that noise is usually occasioned by 
numerous simultaneous tones of unharmonic frequency, and by 
numerous rapidly following tones of slightly different pitch. It also 
occurs as a correlate of the highest, lowest and shortest frequencies. 
In addition, we have the “roughness” effect of beats, and certain 
, explosive sounds (“p,” “t,” “k,” “b,” “d,” “g’) which resist 
attempts to assign them to any special frequency of vibration. 
and less a matter of “pitch.” 
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Noise is more a matter of “body’ 
But tones and clangs play but a relatively small partinsound. ‘The 
original and most usual sounds are indeed of noise character. The 
inference is drawn that tone is an exceptional occurrence finding 
its correlate in the simplicity of the nervous process aroused. We 
need assume no separate organ for noise, but should rather regard 
the cochlear receptor as primarily an organ of noise, while tone is a 
later refinement of sound corresponding to a specific nervous 
impulse. 

A fourth topic deals with speech and music. It is contended that 
music plays no important réle in speech. So-called “speech melo- 
dies” contain no pitch other than what we choose to read into them. 
. Speech is a matter of tone-body. ‘The vowel character is not the 
quality of noise (Jaensch), but one of the aspects of tone-body, 
as is also brightness. ‘The vowel character is given by the most 
intensive component, but this need not be the fundamental. In- 
deed, the fundamental is not necessarily the dominant component of a 
sound. Low tones on the piano may lose their fundamentals entirely 
when their partials are removed through interference. The notion 
is advanced that the partial impulses cooperate in the arousal of the 
pitch of a clang. The dominant pitch may thus be retained even 
though the fundamental itself be a very weak component. Com- 
bined clangs are usually heard as single sounds. The cochlear 
membrane responds by relatively large parts, rather than by single 
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resonators in the original Helmholtzian sense. This response is 
the correlate of the tone-body, while pitch has for its correlate the 
frequency of nervous impulse. Analysis is unnecessary to deter- 
mine the pitch of an accord. This is more a physiological than a 
psychological phenomenon. Ordinarily the highest tone gives the 
pitch, but not always. 

The consciousness of “‘absolute pitch” is found to be usually 
dependent upon timbre and similarity of tone-body. Itis developed 
through practice with special instruments, chiefly the piano and 
violin, which are well adapted for such discriminations since their 
separate notes vary markedly in timbre. With the tones of the 
human voice, judgments are much less reliable, because the tran- 
sitions of timbre are much less clearly defined, the human voice 
having as many as ten different “registers.” Experimental training 
with the piano, attention being given primarily to the tone-body of 
different keys, enabled Kohler to improve his capacity for absolute 
pitch very materially. He was unable, however, to use his acquired 
ability to judge the pitch of tones on other instruments. Some 
cases examined indicated a true sense for absolute pitch, in that by 
inner reproduction of the sound the observers were able to name its 
place in the scale, but the author believes that the most usual cases 
depend simply on familiarity with the tone-body of sounds of 
particular instruments. 

Some concluding remarks on terminology aim at the justifica- 
tion of analogical terms for describing the complicated phenomena 
of hearing. By analogy with the other senses, pitch appears to be 
an attribute. Itis a “niveau’’ rather than a content, and has some- 
thing of the nature of a spatial point. Brightness and the vowel 
character, however, belong to the qualities, such as color, smell 
and taste contents. Nor can we term pitch a specific musical qual- 
ity for it does not belong to specific tones as such. The transposi- 
tion of a melody does not alter the relative pitch, but it does affect 
the quality of the melody. The character of pitch is its localizing 
capacity. In this it is unlike brightness. If one produce a deep 
““o” followed quickly by an “a” at the same pitch, the brightness 
changes but there is no rise in pitch. Whenever the “o”’ is altered 
a semi-tone, however, although the brightness changes very little, 
the change in pitch or localization is very marked. 

Modell and Rich (9) have tested Kohler’s earlier work on the 
pitch of vowels, using as sources of sound tone variators, the piston 
whistle and the Galton whistle. Their results in the main sub- 





























HEARING 193 
stantiate Kohler. All five observers reported the vowel sounds, 
though one heard no pure vowels save “a.”” Some observers tended 
to place the entire series of vowels at a higher pitch than did others. 
The octave relation could be made out from the average results 
between “u,” “o” and “a,” and between “e” and “i,” but hardly 
between “‘a”’ and “e.”” With three observers Rich (13) has tested 
the threshold of volume discrimination for tones of the Stern vari- 
ator ranging from 100 to 6,400 vs. He found that judgments of this 
sort could be made with ease and great consistency; that they were 
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made on an attributive basis, after practice, as immediately as those 
of pitch. The relative difference limen approximated .03+. It is 
thus different from pitch both in magnitude and course, since it 
indicates a judgment in terms of equal ratios of vibration fre- 
quency, rather than of absolute frequency as is the case with pitch. 
Sizes (14, 15) in two brief reports indicates the objective existence 
of partials below the fundamental. The details of his experiments 
are not reported with sufficient fullness to make his results easily 
comprehended. He notes that inferior harmonics may be easily 
detected in the tones of gongs and bells. 

Hohenemser (6) discusses the problem of concordance and dis- 
cordance as distinct from that of consonance and dissonance.® 
Riemann has asserted that dissonance is possible only when a 
third note enters into a binary combination, or is thought of in 
such a connection. It may therefore be regarded as a phenomenon 
of perception. The author challenges this. he contradictory 
cases of the semi-tone and whole-tone dissonances are cited. Ref- 
erence is also made to Stumpf’s distinction, and his controversy 
with Riemann over the chord c-e-g*. The author’s argument as 
concerns this chord is the same as that advanced in a different 
connection by the present writer.‘ The interval c-g* is a con- 
sonant minor sixth, when e is added it becomes dissonant, although 
the intervals c-e and e-g* are both consonant major thirds. The 
fact appears to be lost sight of that this chord is an impossibility 
in justintonation. It is impossible with a single note for g to secure 
a frequency which produces the relation of 5:8 with the lower 
tone, c, and at the same time the relation 4:5 with the middle 
note e. The chord in tempered intonation is dissonant because this 
discrepancy is heard. The author maintains that the tempered 
intervals are always heard as of just intonation. The tempered 
3 See the review of Stumpf’s paper in the BULLETIN, 1912, 9, 117 ff. 

4 See the BULLETIN, 1911, 8, 95 
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scale never completely sets aside the difference between the sharping 
of a note and the flatting of a note above it, even though the same 
key may serve for both. Hence concordance and discordance have 
their application in the sense of Riemann and Stumpf only in the 
tempered scale. In just intonation, concordance rests solely upon 
intervals whose tones fuse, and is therefore identical with con- 
sonance. 
Peterson (10) reverts to his theory that combination tones are 
product of disturbed superposition of vibrations in the liquids of 
the inner ear. So-called objective combination tones are also 
largely subjective in this sense. All arise from the primary tones 
and certainly not from other difference tones. He cites an experi- 
ment upon the summation tone produced by the ratio 2:3. The 
summation tone (5) might be occasioned by the primaries directly, 
- by the difference of their overtones, 10:15. If it were the 
rmer, the lowering of one of the primaries one vibration should 
roduce one beat when the summation tone is sounded together 
with an auxiliary tone 5. If it be derived from the partials 
there should be five beats. The experiment demonstrated but 
ne beat in such a case. The author finds no evidence that 
mbination tones ever arise from partials, and is therefore in- 
clined to regard them as originating solely in the primaries them- 
lves. Wittmann (16) used a Forchhammer phonoscope with 
vhich the fluctuations of a flame set in vibration by tones from 
series of Appunn pipes could be objectively determined. (Sea- 
re’s tonoscope® is a more elaborate instrument based on the 
ame principles.) He was thus able to study the combination tones 
bjectively produced by these means. He finds registered difference 
nes of the first order and of other orders, below the primaries, 
yve them and between them. Experiments with interference, 
1 the study of beats, which are also optically discernible, indicate 
the location of these secondary vibrations to be in the membrane of 
the capsule or in the flame itself, rather than in the tones of the 
producing instruments or in the air. It is also shown that these 
combination tones are dependent upon partial components, since 
they can be reduced or eliminated when the relevant partials 
are prevented through interference. K. Schaefer’s attempt to 
locate subjective difference tones in the labyrinth is criticized ad- 
versely, while Ewald’s “sound pictures” are noted as possessing 
many points of likeness to the flame vibration. It is not claimed 


5 See the BuLLETIN, 1915, 12, 165. 





























HEARING 195 
that the flame picture is a true analysis of the sound stimuli. The 
author takes the ground that a physical explanation of such a phe- 
nomenon as that of combination tones must always prove inade- 
quate. “Atomic” conceptions of psychological analyses, he thinks, 
are always erroneous. He is thus content to conclude that for a 
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more or less definite clang sensation a more or less definite “sound 
picture” upon the basilar membrane suffices as correlate. 

Bernfeld (4), aiming to point out the insufficiency of such tests 
of musical capacity as have been devised by Rupp,® discusses two 
cases of so-called unmusical persons in whom an apparent lack of 
interest and aversion was found to be coupled with some real 
musical ability. Psychoanalysis brought to light facts in the child- 
hood of each person which accounted for their respective peculi- 
arities. Heinitz (5) describes some experiments in musical repro- 
duction performed on five persons of varied musical interest and 
ability. The attempt was made to indicate a method of experi- 


mental testing in which with different kinds of presentation— 
direct sounds and signs, musical notation, letters and numbers 
—the musical phrase should be reproduced by voice, by whistling, 
on the piano, violin and flute. The varying difficulties met with 
by the five subjects are described in detail, but the results proved 
too complicated to draw therefrom other than methodological 
conclusions. 

Baley (1) studied the discriminability of different tones con- 
ducted simultaneously, but separately, tothe twoears. A threshold 
as low as 6-7 vs. difference was demonstrated, though many 
different stages of judgment could be made out. With three tones, 
one of them common to both ears, the other two conducted separ- 
ately to the two ears, a discrimination was possible with a difference 
of 4 vibrations. Peculiar spatial phenomena were reported in that 
the different tones were described as possessing differences in localiz- 
ation and “breadth.” If the timbre of the tones differs, they are 
very readily discerned, even when at the same pitch. In a further 
investigation (2) various numbers of tones, up to ten, at intervals 
between the fourth and octave, were conducted separately to the 
two ears. With the practised observers of the Berlin laboratory 
few mistakes were made in judging correctly the tones of the right 
as compared with the tones of the left ear. This was true even 
when the observer was unaware which tones were to be given, or 
how many to each ear. Experiments with whole-tone intervals 


®See the BULLETIN, 1915, 12, 167. 
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proved too difficult, largely because of the confusing presence of 
beats. The ability to localize seems to be general and immediate, 
without head movement. Though some errors were made, no 
indefinite localizations were reported. 

Marage (8) notes some observations upon soldiers made deaf 
by the explosion of shells, etc., during battle. A large percentage 
of these cases showed improvement under treatment with the vowel 
siren.? Cases in which the middle ear is affected without external 
lesion suggest an analogy to certain forms of congenital deafness in 
which without parental defect the child is born deaf as a result of a 
shock which the mother sustained during the period of gestation. 
Bachrach (3) has attempted to test auditory acuity at different 
times of the day. The source of sound was a tone of 1,175 vs. 
produced by an organ pipe actuated by a wind chest. The sound 
was conducted to a telephone and its intensity measured by a 
microphone. The tones were received in a relatively quiet room. 
The results show no striking difference, save that the threshold 
appears to be slightly lowered towards 6 p.m. ‘The author states 
in another connection that the observation room was less quiet at 
this hour than at others, owing to a greater amount of disturbance 
in the streets. We may therefore question if the somewhat greater 
effort required at this hour may not have been the real occasion 
for the increase in acuity, rather than the time of day or the general 
physiological conditions which attend it. Rich (12) has demon- 
strated that the frequency of vibrations in whistles and variators 
is altered appreciably with change of temperature. It varies, 
for instance, from .18 vs. for 100 vibration tones to 90 vs. for 
50,000 vibration tones with an alteration of 1° C. in temperature. 
In calibrating such instruments temperature must accordingly be 
taken into account. To be comparable, the calibrations at dif- 
ferent settings must be reduced to a standard temperature. The 
temperature at which the comparison is made need not be considered 
since both instruments vary to the same amount, but the results 
are valid only for the temperature at which the standard was cali- 
brated unless a correction is made. In calibrating by Kundt’s 
method the same holds true. Formule are given for performing 
the various corrections. 
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AFFECTIVE PHENOMENA—DESCRIPTIVE AND 
THEORETICAL 


BY H. N. GARDINER 


Smith College 


A few of the titles included in this report belong to a somewhat 
earlier period, but came to the attention of the writer too late to be 
noticed last year. The one work of outstanding importance in 
the year’s publications in this field is Cannon’s (2) admirably lucid 
account of his investigations on the bodily changes in pain, hunger, 
fear and rage. The results of these investigations, which deal with 
the diffused activities of the sympathetic nervous system, and 
especially with the excitement of the adrenals, are now fairly fa- 
miliar. It is shown that in the phenomena studied there is increase 
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of adrenin and that this calls forth carbohydrate from the liver, 
hus flooding the blood with sugar, helps to distribute blood to 


A 


t 
heart, lungs, central nervous system and limbs, abolishes quickly 
the effects of fatigue and renders the blood more rapidly coagulable, 
all these being effects which are useful. It is further noted, as 
bearing on the general theory of emotion, that the effects are 
similar in intense joy, sorrow and disgust; hence it is concluded that 
the source of emotional differences is to be sought in other than 
visceral factors, which seem merely to contribute to an emotional 
complex feelings of disturbance in organs of which we are not usually 
conscious. ‘Titchener (16) cites this result as adverse to the James 
heory. The theory is right in this, that all emotions have an 
instinctive basis and are characterized by organic commotion, but 
rganic commotion is neither constitutive nor differential; rather, 


T 


all the component processes—perception, ideas, kinesthesis, organic 
ensations, feeling—play their part in the total experience. From 
the simple feelings of pleasantness and unpleasantness Titchener 
distinguishes sense-feelings, that is, blends of feeling and sensation, 
especially kinesthetic and organic sensation, and to these he reckons 
the Wundtian “dimensions.” Dunlap (6), writing against episte- 
mological dualism and holding that introspection discovers only 
objects commonly called physical, maintains that feelings are 
themselves corporeal and that emotion is made up of bodily proc- 
esses including feeling. ‘“‘The trembling is the fear.”” The view 
that emotions are instinctive reactions representing ancestral acts 

developed by Crile (4), especially in connection with clinical and 
experimental studies of fear; while Harvey (10), dealing more with 
the hypothetical mechanics of the process, advances the theory 
that feeling is the concomitant of the resistance to the passage of a 
nervous current in a nervous arc. The two works last mentioned 
have been treated in special reviews.! 

Other contributions deal with characterized affective states. 
Hall (8), charging the Freudians with being doctrinaire and believing 
that the movement inaugurated by Freud has a far larger field than 
that of sex, seeks to show that the Freudian mechanism of impul- 
sions and repressions, of Verschiebung and sublimation, of dreams 
and reveries, apply as well to anger as to sex, and thinks that still 
better illustrations might be found in fear and sympathy. Williams 
(18) suggests analysis in the treatment of fear, but his most inter- 
esting case is that of a girl of sixteen who was apparently cured of 


1 PsycHOL. BULLETIN, I915, 12, 430, 424. 
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nocturnal fears, not by analysis, but by a course of reading on the 
subject and study of her own feelings. ‘The sentiments and beliefs 
associated with death are treated by Hall (9) in a long and discursive 
paper which draws freely for its material on anthropology, the 
questionnaire, philosophical speculation and a lively imagination. 
One of its many theses is that the fear of death in children is a strik- 
ing case of recapitulation. As to immortality, the belief in it in 
the old sense has pragmatic value, but all doctrines of another life 
are but symbols and tropes of the earthly superman. “The story 
will not be continued in a future number, but completed in this.” 
Schumkoff (13) whose work originally published in a Russian 
medical journal is known to the writer only at second hand, holds 
that anxiety, generally regarded as a kind of fear, is really an 
“autonomous” emotional state with its own peculiar symptoms. 
Among them are the following: preoccupation with the object of 
apprehension, about which, however, there is persistent doubt, 
unsteady flow of thought, variable and for the most part disagreeable 
emotion, increased suggestibility, irregular motor activity, restricted 
respiration, heightened temperature, increased thirst, diminished 
appetite, light and dream-disturbed sleep. Dupuis (7), developing 
a view already reported in these pages, argues that timidity, also 
allied to fear, is not, as sometimes represented, a phenomenon of 
hyper-emotivity, but of psychasthenia, namely, deficiency in the 
power to actualize the energy demanded by the situation. He finds 
in this the explanation of its two fundamental characteristics, 
slowness of motor organization, for which he presents new evidence, 
and social apraxia. Shame is held by Smith (15) to be a derivative 
of the more fundamental emotions of fear and disgust, developed 
through the reciprocal action of the environment on the conscious- 
ness of self. Bliss (1) proposes a theory of laughter akin to that of 
Freud in his paper on wit, the assumption being that in the parox- 
ysms of nerve and muscle which release the tension there is mani- 
festation of repressed natural instincts. Laughter, accordingly, 
springs not from what is superior in man, but from that in him 
which civilization tends to suppress, but which is in latent sympathy 
with the thing portrayed. The author tests the theory, which 
seems to have much in its favor, by applying it, but, some of her 
cases appear as refractory as cases usually do when the attempt is 
made to explain the comic by one single principle. 

The nature of interest is still a moot question. The “intellec- 
tualistic”’ theory of it is now generally discredited, but is it funda- 
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mentally an emotion? Some recent writers find in it an expression 
of biologically conditioned instincts. Cellerier (3) seeks to elucidate 
the subject from observation of its manifestation in children chasing 
butterflies. His analysis discovers three essential phases in the 
complex phenomenon—perception, or representation, of an object, 
memory that this object has formerly served, for the satisfaction of 
a tendency, and immediate fixation of attention on the object. The 
memory and the affective tendencies to satisfaction are held to be 
generally subconscious or unconscious. ‘The inclusion of memory 
as an essential seems to make all interest derived. 

Dugas (5) and Weber (17) adduce fresh evidence in favor of 
affective memory. Dugas appeals to the testimony of Stendahl, a 
writer famous for the richness of his emotional life combined with 

ubtle power of self-analysis; he has been called, indeed, the greatest 
psychologist of the nineteenth century. Stendahl in his autobi- 
ography records many cases of remembered feelings with almost 
entire absence of representative images, and he held such affective 
memory to be the more pure and trustworthy the less it is interfered 
with by images that complicate, falsify or supplement it. Weber 
cites from his own experience cases where affective remembrance 
preceded the intellectual, referring particularly to states arising 
involuntarily and unexpectedly on occasion of a concordant milieu 
and explicable only as revivals of juvenile coenesthesia. The af- 
fective character of these experiences is due, he thinks, to the inter- 
calation in present coenesthesia of a momentary return of a former 
rhythm of visceral sensibility. This conception may serve, perhaps, 
to mediate between extreme views on both sides of the controversy. 

Segond (14) writes of the dialectic of irony and enthusiasm, for 
the “‘enigmatic unity” of which he creates a kind of feeling by vari- 
ous rhetorical devices and by numerous illustrations from art and 

The article is rich in suggestion, but does not readily lend itself 
to analysis. The main thesis seems to be that from the original 
union of the two contraries “proceeds the moving and mysterious 
tragedy of existence and of passion.” 

Except as experienced facts psychology, as such, deals no more 
in values than do other empirical sciences. Accordingly a classi- 
fication of the feelings as “higher” and “lower,” such as Kroger 
(11) attempts from an ethical point of view, can have here only 
a subordinate interest. It nevertheless has psychological bearings, 
though these are not a little obscured by the peculiar sense given 
to many of the conceptions by the author’s metaphysics. Into 
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this we cannot enter. He first divides into sense-feelings and 
thought-feelings. To the distinction between the world within 
the body, including the “spiritual” self, and the world without, 
actual or imagined, corresponds the distinction between egoistic 
and idealistic (altruistic) feelings. Ideal feeling rests on sympathy. 
Sense-feelings are lowest in the scale, then follow egoistic thought- 
feelings, then in order moral, nature and religious feelings. Re- 
ligious feeling is concerned only with the incomprehensible unitary 
Being of the world. So-called esthetic feeling belongs in part wholly 
to sense-feeling; in its idealistic form it belongs to nature-feeling. 
The scientist’s feeling for truth belongs to the lower egoistic feelings 


save as it acquires a moral and religious tone. All feeling is essen- 
tially feeling of freedom, and in the higher feeling of freedom is the 
ethical ideal. Mention of the work of Rashdall (12) in this con- 


nection would be still less appropriate but for the opportunity it 


affords to warn the reader that the question propounded in the main 
title is not considered in a psychological sense in the text at all. 
The book, in fact, is a defence of rationalistic ethics against on the 
one hand writers like Westermarck and McDougall, who derive 
our present moral judgments from primitive instincts and sentiments, 
and on the other writers like James, who identify good with the 
satisfaction of desire. 
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AFFECTIVE PHENOMENA—EXPERIMENTAL 


BY JOHN F. SHEPARD 


; University of Michigan 


Altogether the most elaborate work of the year is Cannon’s book 
2) in which he brings together his experimental studies of the 
influence of pain, fear, and rage upon adrenal secretions and reac- 
tions in the viscera. ‘This book will be given a separate review and 
need not be summarized here. 
A volume on the Origin and Nature of the Emotions by Dr. 
Crile (3) is of much less scientific value. It is a collection of eight 
addresses which Dr. Crile has delivered at various times and places, 
Highly important facts which Dr. Crile has gathered from his 
surgical experience are mixed with poorly worked out interpretations. 
He expands at great length on the conception, like that of Darwin, 
that the emotions are “primitive instinctive reactions which rep- 
resent ancestral acts.” These acts are controlled by the law of 
‘‘phylogenetic association,” and they become emotions when 
physical action is prevented. He seems to think that these phy- 
genetic associations have been built up by the fact that every 
xperience of the race has been retained. “'The phylogenetic origin 
of fear is injury.” “In the abdominal viscera, as in the super- 
ficial parts, nociceptors have presumably been developed by specific 
harmful influences.” ‘The origin of adaptations has been deter- 
mined by the presence in the environment of the race of stimuli 
which created a need for such adaptations. In this way “brain 
patterns” are evolved, each pattern being adapted for a definite 
action. These patterns are a recapitulation of the experience of the 
race. One is surprised to find so little appreciation of the biological 
problems of variation and selection. It is in line with this type of 
interpretation to find that “the fundamental instincts of all living 









































AFFECTIVE PHENOMENA—EXPERIMENTAL 203 
matter are self-preservation and the propagation of the species.” 
Pain is said to be associated with discharge of energy from the brain 
cells, such that, “equal and simultaneous stimulation of all parts 
of the body leaves the brain cells in a state of equilibrium,” no brain 
cell changes occur, and there is no sensation of pain. Contrary to 
Cannon, physical trauma is found not to cause increased adrenalin 
in the blood. Excitement is supposed to cause secretion of adrenalin 
and otherwise mobilize “‘ kinetic energy,” which products of stimu- 
lation must either be utilized or eliminated as waste products. 
Laughter and crying are explained as muscular exertion by a set of 
muscles that can be spared without interfering with maintenance of 
posture, which muscular action serves to use up the mobilized energy, 
and prevent its injurious effect upon the organism. One wishes 
the author would attempt a digest of the literature on the basis 


of such an interpretation. {i 
~ . . . . | 
Dr. Crile finds that physiological exhaustion of surgical shock 
and pathological changes in the nerve cells of the cerebrum are . 
| 


caused by trauma under inhalation anesthesia, while these phe- 
nomena do not occur when the nerve paths between the injured 
region and the brain are blocked by cocain. He explains that the 
injury causes discharge of nervous energy from the cells by the law 
of “phylogenetic association’? and consequently the exhaustion 
and cell changes. One might accept the facts as given and still 
find an explanation more in line with other physiological facts and 
without the obvious difficulties of Dr. Crile’s theory. 

In Downey’s (4) experiments, subjects were asked to classify 
twenty-four fragments of poetry into eight groups according to 
preference. This was done at five different sittings. They were 
also asked to grade the fragments on the basis of vividness of 
emotional reaction, according to the vividness with which the 
reagent projected himself into the content, with reference to th 


4°) 


nature of inner speech, and according to vividness of concrete 
imagery aroused. Later the fragments were grouped according to 
beauty. Familiarity with the material on account of repeated 
classification brought about a growing agreement among the sub- 
jects, and the final classification on the basis of preference ap- 
proached that made on the basis of beauty. Rich content, both 
emotional and imaginal, contributed to preference, the relative 
importance varying with the subject. 

Kellogg (6) investigated interference of feelings by exposing 
two pictures alternately in a modified form of the Dodge tachisto- 
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scope. By means of a revolving disk the periods of illumination of 
the two pictures could be alternated at different known rates. The 
supposition was that the tendency of feelings to persist would lead 
to interference of some sort. Careful introspections were taken to 
trace the cause of feelings and to describe them, and these intro- 
spections are quoted in detail in the monograph. Algebraic sum- 
mation of feelings was seldom found. “Displeasure may inhibit 
displeasure rather than add to it.” If the feeling-tendencies are of 
like intensity, and the apperceptive attitudes are dissimilar, “the 
result is inhibition, whether the feeling tendencies are of the same 
or of unlike sign.” Fusion may occur with an apperceptive syn- 
thesis of the stimuli; mixed feelings are sometimes found. “When 
the fields of appeal become nearly identical, the feelings either 
become one, or ‘increase by contrast,’ in alternation, according as 
they are of like or of opposite value. Parallelism does not occur 
with feelings of unlike sign when the general attitudes are the same. 
When the feelings are of unequal intensity, inhibition continues 
farther up the scale of similarity. In some cases a strong feeling 
persists without inhibiting a weak feeling, during the exposure of 
the stimulus which gives rise to the latter. The weak feeling is, 
as a rule, broken off with the appearance of the other stimulus.” 
Excitement and calm gave results similar to pleasure and dis- 
pleasure. 

The origin of shame, according to Smith (8), is in the social con- 
sciousness rather than in any biological facts. No cases of shame 
were found in children under two years of age, and the occasion with 
children was directly related to the environment, as muddy or torn 
clothes, sores on the face, etc. The moral aspect was obscure. 
Fear, disgust and violations of esthetic feeling, as well as modesty, 
probably contribute to the development of the emotion. 

Miss Washburn and her students (1) investigated affective 
sensitiveness for Bradley colored papers, nonsense syllables con- 
sisting of an initial vowel and a final consonant, and intervals and 
chords struck on a piano. The inverse measure of affective sen- 
sitiveness is the number of indifferent judgments in a series divided 
by the number of very pleasant judgments plus the number of very 
unpleasant judgments. For each material, the observers were 
arranged in order of affective sensitiveness, and rank-difference 
coefficients of correlation were found. The correlation between 
colors and syllables was highest, that between syllables and tones 
next, and that between tones and colors lowest. Affective sen- 
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sitiveness to tones and colors was nearly the same, that to articulate 
sounds was much less. Affective sensitiveness to colors tends to 
decrease with the ennui produced by a long series (7), and this 
tendency is somewhat more marked with those observers who re- 
ported being conscious of ennui than with those who reported con- 
tinuous interest. 

With the exception of vowel sounds, which have more tone 
quality (5), the elements of articulate sounds derive their pleasant 
or unpleasant character from association with meanings, or with 
kinesthetic appreciation of the ease or difficulty of the articulatory 
movements. Associations with meanings contribute more to 
pleasantness than to unpleasantness. Pleasantness or unpleasant- 
ness from suggested ease or difficulty of articulation are more likely 
to be of moderate than of extreme degree; judgments of extreme 
degree are likely to be due to association with meanings. 


REFERENCES 

1. Bassitt, M., Woops, M., & Wasusurn, M. F. Affective Sensitiveness to Colors, 
Tone Intervals and Articulate Sounds. Amer. J. of Psychol., 1915, 26, 269-290. 

2. Cannon, W. B. Bodily Changes in Pain, Hunger, Fear and Rage. New York: 
Appleton, 1915. Pp. xiii+311. 

. Crite, G. W. The Origin and Nature of the Emotions. Philadelphia: Saunders, 
1915. Pp. vii+240. 

4. Downey, J. E. Emotional Poetry and the Preference Judgment. Psychol. Reo., 
I9IS, 22, 259-278. 





Ww 


5. Garver, L., Greason, J. M. & Wasnspurn, M. F. The Source of Affective Re- 
actions to Articulate Sounds. Amer. J. of Psychol., 1915, 26, 292-295. 
6. Kettocc, C. E. Alternation and Interference of Feelings. Psychol. Monog., 


1915, 18 (No. 79). Pp. 95. 
7. Rossins, H., Smitu, D., & Wasupurn, M.F. The Influence of Fatigue on Affec- 


tive Sensitiveness to Colors. Amer. J. of Psychol., 1915, 26, 291-292. 
8. Smitu, T. L. Note on the Psychology of Shame. Amer. J. of Psychol., 1915, 26, 
229-235. 


ATTENTION AND INTEREST 


BY W. B. PILLSBURY 
University of Michigan 


Loreta (1) gives a summary of the theories and present status of 
attention, with the conclusion that attention is a unitary process, 
the expression of the man as a whole and of all of the forces that 
have acted upon him. Interest is not a force in itself but is merely 
an expression of attention and of the conditions that develop at- 
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tention. It follows from these statements that training attention 

means nothing more or less than training the individual and 

training the will. A few general practical suggestions are given, 

such as that concrete and illustrative material shall be used as 

E much as possible and that the hygiene of the child shall be considered. 
The article is a brief summary of our general knowledge of attention. 
Woodrow (2) continues his series of studies on measuring at- 
tention by investigating the time of reaction to surfaces with 
sharp outlines, with and without the detraction produced by a 
warning signal given at irregular intervals. It was found that the 
effect of the irregular intervals in increasing the reaction time was 
less when the outline of a square was used as a stimulus than when a 
spot of light with no definite outline but of the same intensity was the 
stimulus. Using the law that the detraction is greater with stronger 
ttention than with weaker this confirms the statement that outline 
increases the likelihood of attracting attention. ‘This also agrees 
vith the introspective results obtained by Meads in the Cornell 
laboratory and with the introspection of the observers who took part 
in these experiments. ‘The results serve as one more indication of 
the value of the method as well as a confirmation of the introspective 


results. 
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TIME AND RHYTHM 


BY KNIGHT DUNLAP 


The Johns Hopkins University 


It is a significant fact that experimental work on the perception 

f time and of rhythm has nearly ceased. One research on time, a 

tatistical study of speech rhythm and a minor study on rhythm 
effects are all that have appeared in the last two years. 

Kahnt (3) has continued the line of work on the estimation of 
time-intervals which has for so long been associated with Wundt’s 
laboratory. For 16 standard intervals ranging from 230 ¢ to 3,850¢ 
he found evidence of a periodic variation in the constant error: the 
shortest standard was underestimated, the standards from 300 to 
680 less underestimated or overestimated, and the standards beyond 
800 again underestimated. Kahnt introduced an important change 
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in the method, by which the observer by depressing a key released 
the mechanism which automatically presented the standard interval, 
and by a second depression again released the mechanism to 
present the variable interval. Thus the conditions of movement 
and attention were the same for both intervals, each beginning 
exactly when the observer was ready for it. The tables show a 
tendency for each observer to make a pause between intervals 
fairly constant, regardless of the interval lengths; the pauses for 
different observers differing considerably. 

Gropp (2) presents the results of a statistical study of the fre- 
quency and distribution of stressed and unstressed syllables in 
portions of prose texts by Schleiermacher and by Hilsen, following 
Marbe’s methods. One of the results is the showing that non- 
statistical estimates of the rhythmic character of prose have little 
value. Fifty per cent. of the sequences in the prose selected were 
found to be of one, two, or three unstressed syllables between 
successive stressed syllables. 

Adams (1) reports the results of some class experiments in 
immediate memory for groups of nine digits, read at the rate of 
ninety to one hundred per minute, in five rhythms, and also without 
accent. ‘The iambic rhythm gave results slightly better than the 
non-rhythmic reading, and the trochaic slightly poorer. Dactylic, 
anapestic, and amphibrachic rhythms gave better results than the 
iambic. Men did better with the dactyls, women with the anapests. 

Russell (6) develops a relational theory of time on the assump- 
tions that the distinctions of past, present, and future depend upon 


experience, 1.¢., the relation of objects to subject; but that relations 
of succession and coéxistence are merely relations of object to 
object, independent of experience. McGilvary (5) discusses the 
nature of the time-continuum with especial reference to the reality 
and value of the present. Kirschmann (4) explains motion as 
the union of change, which is purely objective, with continuity, 
which is purely subjective. Verrier (9) gives a brief schematic 
statement of possible variations in the intensity of rhythmic series 
—crescendoes, diminuendoes, etc. 

Shotwell’s installments (8) are anthropological, dealing with 
the evolution of the calendar, superstitions regarding times and 
seasons, the development of astronomical reckoning, etc. 
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CORRELATION 


BY JAMES BURT MINER 


Carnegie Institute of Technology 


Interpretation of Correlation—Webb (35) believes that he has 
discovered another general cause of correlation among mental 
processes which should be added to the general intellective factor 
of Hart and Spearman. His new factor is conative in character 
and is described by its advocate as “‘persistence of motives.” To 
determine its generality he uses Spearman’s criterion that the cor- 
relation of columns of coefficients must approach 1.00. Webb’s 
intercolumn correlations average .94 with a selected table of partial 
coefficients, after eliminating the general intellective factor. In 
preparing his table of coefficients he chooses those traits of character 
which show the largest difference in their correlations with “pro- 
foundness”’ and “‘quickness.”’ Whether or not his factor is com- 
pletely general, it seems as if his method might be utilized in em- 
pirically discovering common factors. The large mass of corre- 
lation data on careful estimates of nearly fifty different personal 
traits for a group of boys and a group of men, their intercorrelations 
and evaluation for the general intellective factor makes this one of 
the most important quantitative investigations of personality which 
has been attempted. It will be reviewed separately in the BULLETIN. 

Building on Spearman’s theory of a general and specific factors, 
Carey (7) makes the first systematic attempt to determine 
the nature of specific factors. Important conclusions as to the 
generality of discrimination and memory are reached by tests on 










































CORRELATION 209 
sensory discrimination, sensory memory, verbal memory, general 
intelligence, and by other data. No common activity of the nature 
of sensory discrimination is found after eliminating the general 
factor. Any specific factor of this type is of the nature of content. 
There appears to be a small general memory factor as well as a 
common factor of content in memorizing. Painstaking is not as 
general a factor as has been supposed. On the whole specific 
factors are probably numerous. ‘They can be of the nature of act 
or of content. All except the motor factor are very limited in 
range. If the general factor is admitted, he finds support for 
Thorndike’s earlier view of the specific nature of mental processes, 
and of Sleight’s results. Kelley (19) gives the best evidence as to 
the existence and continuous effect of specific factors when he shows 
that the abilities which differentiate success in English from success | 
in mathematics persist from the elementary school to high schocl, 
the differences in the marks correlating .515. 

The general common factor is confirmed by Webb (35) and 
Giese (12), while Damm (9) concludes from his study of sensory 
discrimination limens that the central factor is the span of atten- 
tion. Moore (23) issues a warning against assuming that the cor- 
relation coefficient always is the best measure of the relationship 
between two variables even when they show normal correlation. 
He provides a formula which exhibits r as a function of the under- 
lying variable quantities that determine x and y and the relationship 
between them. 

The interpretation of correlation through heredity is discussed 
by several investigators. Considering the suggestion of Brown 
that the general factor might be environmental, like family dis- 
cipline, Spearman (32) argues that it would then affect a part and 
not the whole of the correlations. If part of the correlations were 
affected by such an environmental factor and part by innate ability 
then two such diverse causes would not give the correlations of 
correlations approaching 1.00, which he finds. The general common 
factor is innate, but the development of specific factors is unques- 
tionably influenced by environment. He also makes the interesting 
suggestion that correlations between siblings may not fully express 
the hereditary relationship because of important pre-natal causes 
of individual differences, suggested by the work of Johannsen. 
Peters (2'7) traces family resemblances in school marks for three 
generations, and sibling correlations with a few tests. Unfortun- 
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ately his frequent use of Yule’s “Q” for calculating correlations 
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mars his results. Pearson’s four-fold coefficient, however, gives a 
coefficient of .37 between parents and children for average marks 
and .42 for siblings, .46 for brothers and .62 for sisters. There 
must be some alternate inheritance since relatively more children 
get the middle mark when both parents had this mark than when 
one had better and the other had worse marks than this. The 
points indicating the chief importance of heredity are: The facts 
of alternating inheritance; the different resemblance between 
parents and children in different school subjects, the child tending 
to follow one parent in all subjects; the influence of sex upon 
resemblance, the mother having a stronger influence than the 
father, the grandfather than the grandmother; the closer resem- 
blance of siblings of about the same age, those of wider differences 
in age having their resemblance reduced by the influence of maturity; 
the influence of grandparents in cases not influenced by parents. 
He finds support for the Mendelian principles of inheritance and 
Galton’s law of filial regression. Further argument for heredity is 
found (33) when those siblings at corresponding ages who have been 
longer under the varied training of an institution show no less 
resemblance than those under a common home influence. Work 
with the Stanford measuring scale (34) shows that the correlation 
of intelligence with social status decreases with the older children 
and longer environmental influence. 

Method.—The contributions to method include papers by Pear- 
son (24) and Isserlis (18) developing and illustrating formulae for 
partial and multiple correlation ratios. Ritchie-Scott (29) makes 
the variate difference correlation method more useful by a table 
for facilitating the calculation of its error. There are also papers on 
the reliability of the coefficient of mean square contingency (25) 
and the correlation coefficient (11). Damm (9) shows that the 
two values of the correlation ratio may differ as much as .42, so 
that it is hardly safe to use either one alone, as has been advised. 
He finds that the Pearson formula for transposing coefficients 
obtained by correlating ranks gives only one tenth of the correction 
empirically discovered with his data by actually using both methods. 
He also finds that Spearman’s earlier formula for eliminating errors 
of observation is faulty when tested by Brown’s criterion. Spear- 
man (32) shows the method by which one can measure the strength 
of the general factor in a particular individual. He believes the 
general factor admits “‘to a large extent in practice of as definite 
measurement as the length of the arm or the circumference of the 
head.” 
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New Applications.—The partial regression equation is applied 
extensively in the field of applied psychology for the first time by 
Kelley (19). He sets a model for scientific work in vocational 
guidance by showing how it is possible to predict scholastic success 
in high school on the basis of grammar-school marks, estimates of 
elementary-school teachers, or tests. His quantitative analysis of 
the correlates of scholastic success enables him to make such a 
statement as the following before the student begins his high-school 
classes: Student No. 157 is most likely to be 1.070 times the 
standard deviation above the mean mark in the high-school class 
in algebra, +.563 S.D. in English and +.552 S.D. in history. 
With a group of 33, for whom all three forms of data were available, 
the prediction correlated with success in general scholarship in the 
first year of high school as high as .89. The partial regression 
equation enables the investigator to give the parts of a test, separate 
tests, or different forms of data each their proper weight in a pre- 
diction. For example the bearing upon average class standing of 
estimates of intellectual ability, conscientiousness, interest, and 
oral expression are weighted as 8:4:2:1. Kelley also uses 
Brown’s method of stating reliability in addition to the usual 
reliability coefficient. Gray (13) applies the partial regression 
equation to weighting the various factors on a score card for hand- 
writing. Thus weighted, the factors for size, neatness and spacing 
of letters show considerable variation from the estimate of com- 
petent judges as to the relative influence of these factors in general 
merit. Short methods for extending a regression weighting beyond 
four factors promises to raise some difficult problems. Pearson 
and Jaederholm (26) by use of the regression coefficient find that 
the average correction for the Binet-Simon scale to be added to 
each mental age from 7 to 14 years is .0953 X chronological age 
—.7769. ‘The regression is linear and a year’s growth in intelligence 
is found to be a valid unit of measurement at these ages. 

Correlation is recognized as affording the best approach to an 
empirical analysis and classification of personal traits. In an 
intensive study Damm (9) makes this analysis on the basis of exact 
laboratory experiments on the difference limens for the discrimina- 
tion of intensities of sounds, saturation of colors, visual and cu- 
taneous space percepts. The results differentiate his subjects 
into groups, one of which shows similar memory performances by 
high correlation of their individual variabilities in judgment, another 
showing one-sided memory performances in the different fields, and 
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a third mixed group. There seems to be no correlation between 
the constant errors of the subjects in the different fields, and only 
medium correlation for their individual variabilities. Giese (12) 
looks for sex differences in correlations and finds that they are pro- 
nounced. Men have higher coefficients, which corroborates the 
idea that the male type is more variable. The biological laboratory 
through Harris (14) contributes an important study by the corre- 
lation of steadiness and accuracy of judgment for three observers 
making over 15,000 estimates of the number of beans in moderately 
large samples. The personal equation, shown by the constant 
error, seems to be remarkably little influenced by experience while 
the steadiness of the judgment increases with practice. 

The correlations between the general merit of teachers and 45 
different qualities estimated by school officers shows, according to 
Boyce (5), that the qualities most closely correlated with general 
merit represent results and technique of teaching, while those least 
correlated were professional and academic preparation, physical 
health and voice. Whiting (36) finds that while temperature, pulse 
and respiration have no diagnostic value for mentality, the last 
two show so little correlation with age, environment or occupation 
as to make them serve as possible supplements for finger prints as 
methods of identification. The Stanford revision of the Binet- 
Simon scale (34) correlates .40 with social status, and .45 with 
chool success. Winch (37) finds the correlation of spelling abilities 
of equivalent groups was reduced from .99 to .65 by teaching them 
spelling by different methods. ‘The direct method proved better. 
Houser (17) finds spelling correlates better with intelligence than 
does meaning of vocabularies. 

Other Applications.—Illustrating the increasing use of correlation 
in testing tests, Chapman (8) and Hollingworth (16) investigate 
the important relation between initial scores and scores after prac- 
tice. For the effects of practice see also Harris (14) and Damm (9). 
Giese (12) finds that combinations of tests present uncertain inter- 
correlations which tend to be reduced in amount. Of 24 intercor- 
relations over .70 none were for combined tests. The average 
of teachers’ estimates of the difficulty of words for spelling correlates 
.79 with the empirically discovered order of difficulty, according to 
Buckingham (6); but there are wide variations so that one-fourth 
of the teachers judged that word easiest or next to the easiest which 
was the hardest. Downey (10) finds judgments of mirror script 
are specialized. While the opposites test and color naming show 
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a high correlation with articulation time, their relation to each other 
is not all explained by this articulation time, as is shown by the 
partial correlation with Hollingworth’s data (15). Tests give 
reliable estimates of scholastic ability, but Kelley (19) finds that his 
tests were of less value than combined school marks for a number 
of years or combined teachers’ estimates. Romer (30) finds that 
individual reactions with the free association test are a legitimate 
criterion of intellectual development. It is important to know 
for the first time that mental tests given a year apart to the same 
group correlate .71, as is shown by Woolley (38). The relation 
between manual and mental tests is low, .33 at 15 years. Chapman 
(8) finds practically no relation between the improvabilities of 
college students in five different tests. With only a few samples 
arranged in an order of merit, Adams (1) finds that this method is 
not adequate for testing the business value of advertisements. 

The relationship of school marks has been studied by a number 
of investigators. Bobertag (4) traces the records of 53 pupils for 
nine years showing the intercorrelations of 11 school studies. 
German, the native language, shows on the whole the highest cor- 
relation with total marks, .go. Both he and Margis (22) point out 
the difficulties in using school marks for studying relationships of 
abilities. For example, when the first three years are combined, 
mathematics shows the highest intercorrelations, and for the last 
years in the Realgymnasium it is the lowest. Kelley (20) finds no 
greater break in marks from senior high school to university than 
between college years. Rietz (28) shows that the correlation be- 
tween mathematics and law amounts to .528. Schussler (31) finds 
low correlations between school marks for mathematics and singing 
for two different groups of a thousand pupils each. Correlations 
of the Courtis-test results for simple arithmetical operations are 
shown by Baldwin (2) and Bell (3) to be about .40. Bell finds little 
relation between the speed and accuracy indices. Lyon (21) makes 
an important distinction in that quickness of learning is correlated 
positively with recall, .5 to .6, but not with per cent. of time saved 
in relearning. 
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PSYCHOPHYSICAL MEASUREMENT METHODS 


BY SAMUEL W. FERNBERGER 


Clark University 


It is obviously of the greatest possible interest to obtain a single 
expression which expresses the course of the psychometric functions 
with equal accuracy for all individuals and for all possible experi- 
mental conditions. The which affect the 
curves of these functions is so great that it is doubtful if such an 
Such 


number of influences 
expression may ever be obtained. an expression would be 


obviously in the nature of an hypothesis about the psychometric 
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functions, and hence its accuracy must be tested by actual experi- 
ence. The Lagrange and Newtonian formule and Brunn’s © series 
suggest themselves but are too difficult to be used in actual practice. 
One must content one’s self with an expression whose deviations 
from the observed values hold between known limits, and one must 
find the simplest function which expresses the observed results 
with given accuracy. Urban (24) develops a novel method of 
interpolation which might also be profitably used in all kinds of 
statistical work. The calculations are made on the basis of the 
data obtained from seven subjects in the author’s former study in 
lifted weights. It turns out that for the presentation of the psycho- 
metric functions of the lesser judgments fewer members are re- 
quired than for the greater judgments. For the lesser judgments, 
expressions of the third grade are sufficient for but two subjects; 
while for all but one subject, a member of the fourth grade is 
necessary to express the greater judgments. ‘The necessity to regard 
higher powers than those of third grade demonstrates the existence 
f disturbing influences that are noticeably stronger for the extreme 
stimuli. One has to conclude that the judgment of great differences 
between standard and comparison stimuli are not made under the 
same conditions as those of smaller differences. But these results 
show that this influence is less strongly present for the less judgments 
than for the other categories. ‘The values of the coefficients ob- 
ined for the seven different subjects are very similar, the values 
each column having the same sign and being of approximately 

> same magnitude. Hence the determination of the course of 

: psychometric functions for different subjects turns out to be 
approximately the same, provided the conditions of experiment are 
similar. The maximum and minimum values of the curves for 
ach category of judgment and for every subject are calculated. 
Che similarity of these values for the different subjects is astonishing, 
and this is particularly true for the values of the less judgment. But 
as these values are within the extremes of the comparison stimuli 
employed, we have another argument against the employment of 
stimuli which have large differences. The graphic representation 
of the average values for all of the subjects gives curves which show 
a regular course of increase and decrease interrupted only at 
their extreme ends. A comparison is made of the maximum of the 
curve of the psychometric functions of the equality cases with the 
point of intersection of the curves for the two extreme judgments. 
The author finds that the value of the maximum of the curve for 
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the equality cases does not bear any determined relation to the 
limits of the interval of uncertainty. This magnitude moves about 
considerably and for one subject lies entirely outside of the interval 
of uncertainty. ‘The movements of the magnitude which represents 
the point of intersection of the curves for the two extreme judgments 
are much smaller and hence the author concludes that this latter 
value is a more proper definition of the point of subjective equality. 
This value is found to be very close indeed to the middle of the 
interval of uncertainty. ‘The author points out the relation of these 
calculations to the ®(y) Hypothesis. 

Urban,! in a former paper, had tested the accuracy of four proc- 
esses of calculation for obtaining the threshold values. The 
criterion of accuracy of the truest means of determination of the 
threshold point is that process of calculating which will give the 
least probable error. Urban calculated these probable errors for 
four processes of calculation and found that the Lagrange Inter- 
polation Formula gave the most accurate results; then, in order of 
accuracy, the Limiting Process, the (7) Hypothesis, and finally, 
the Arctan Hypothesis. ‘Thomson? has already shown that Urban’s 
calculation of the probable errors of the limiting process are incor- 
rect. ‘Thomson (20) now finds certain errors in Urban’s calculation 
of the probable errors for the ®(y) Hypothesis as well. Urban’s 
error, according to the author, was in considering h and S to be 
independent variables, while as a matter of fact, they are exceedingly 
dependent. The author gives corrected formule and recalculates 
some of Urban’s data, obtaining exceedingly smaller values for the 
probable error of this process of calculation—in one case 0.151 as 
against 9.477 obtained by Urban. Hence the author believes that 
the (7) Hypothesis is quite able to compete with the other processes 
of calculation and indeed, a complete recalculation may prove it to 
be the most accurate. 

Urban (23) considers certain of the tables published by Bauch*® 
in his investigation of the estimation of spatial extents and the 
problem of our preference for certain numerals. These tables 
contain the frequencies of estimations of equality for divisions of 
tenth millimeters and for different extents for the standard stimulus. 

1F, M. Urban, “Die psychophysischen Massmethoden als Grundlagen empirischer 
Messungen,” Arch. f. d. ges. Psychol., 1909, 15, 261-355; 16, 168-227. 

2 G. H. Thomson, “The Probable Error of Urban’s Formula,” Brit. J. of Psychol., 
1913, 5, 217-222. 


® M. Bauch, “Psychologische Untersuchungen iiber Beobachtungsfehler,” Fortsch. 
d. Psychol., 1913, 1, 169-226. 
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From the assumption that an absolute estimation of equality is not 
a single and isolated process but that it is intimately bound up with 
the difference judgments Urban develops his treatment of the results. 
An estimation of equal on the next lower standard stimulus may be 
considered as a lesser judgment for any given standard; and simi- 
larly, an equal estimation on the stimulus next larger may be con- 
sidered as a greater judgment for any given standard. Inasmuch 
; the standards employed were equidistant, the author is able to 
obtain a successive series of observed relative frequencies of differ- 
ence judgments of the three usual categories for each of the different 
tandard stimuli, and so can calculate the constants for the psycho- 
netric functions in the usual manner. On the basis of such treat- 
ent, it turns out that the different tenths are perceived with a very 
lifferent degree of accuracy as measured by the size of the interval 
f uncertainty. Also it turns out that the constant error of esti- 
ition differs for different parts of the series, showing an overesti- 
mation for the lower values and an underestimation for the upper 
values. It also appears that the values of the point of subjective 
equality obtained through the calculations in accordance with the 
nethod of constant stimuli are almost identical with the average 
estimations obtained directly. The author also outlines a method 
of graphic representation of results of this sort which takes the 
rm of outlines of different levels such as are found in altitude maps. 
Values of correlation also lend themselves to this form of graphic 
presentation. 

Herfurth (11) studies the effect upon the point of subjective 
juality by changing the position of the standard and comparison 
timuli. Employing visual extents in the particular forms of the 

horizontal-vertical illusion, the author determined, by the method 
f constant stimuli, the point of subjective equality with the stan- 
rd stimulus in the two positions. The author calculates the 
llowing values for comparison: (1) the arithmetic mean of the 
three categories; (2) the central value of the equality cases; (3) the 
int of subjective equality according to Miiller’s formula; (4) and 
according to Urban’s formula; (5) the arithmetic mean of the equality 
cases; and (6) the scattering of the equality cases. The correspon- 
dence of the values of the points of subjective equality for all of 
these forms of calculation correspond very closely indeed. It is 
found, however, that the order of closeness is in the order we have 
given. For example, in the first case, 80 per cent. of the readings 
show a difference of less than 1 mm. or 1/150th of the length of the 
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standard line. The author also finds that progressive practice 
involves an increasing validity of the place of correspondence and 
that increasing practice does not change the order of the six values 
calculated. An opposed relation is found between the average 
error and the scattering of the equality judgments. 

Urban (22) tests out Wirth’s formule for the calculation of the 
thresholds upon the empirical data of Keller’s acoustical experi- 
ments. ‘These formule are 


Nis. 


,= Ey, + irk — - and t= Ey — 12g + 
in which r, and ro represent the lower and upper thresholds, FE, 
and £o mark the limits upon which an extreme judgment will be 
given with a relative si of one; 7 is the interval between the 
equidistant stimuli, & and g represent the relative frequencies of the 
judgments less snd greater. ~ After testing out the accuracy of these 
formule by calculating the probable error, the author compares the 
results given by their use, with the results from the same materials 
calculated in accordance with the (7) Hypothesis. The compari- 
son of values show surprisingly small differences. Hence the use 
of these formule is justified bur is advantageous as the calculations 


are short and show a simplicity that leaves nothing to be desired. 
Their usefulness, however, is limited by the facts that they demand 
the employment of equidistant stimuli as well as a series of com- 
parison stimuli extended enough so that the extreme values will 
yield a relative frequency for the extreme judgments of unity. 

The effect of distractions upon the formation of judgments in 
lifted weight experiments was investigated by Mitchell (16). He 
employed the strictest form of experimental arrangement and the 
form of calculations for the method of constant stimuli as advocated 
by Urban. Two sorts of distractions were employed: (1) a con- 
tinuous sound stimulus was present during the entire lifting of the 
standard or —— timulus (2) the subject was required to 
count a series of disparate clicks from one to six, initiated by the 
lifting of the standard or comparison stimulus. The experimental 
arrangement for the starting of the sound distractions was very 
ingenious. Each distraction series was mingled with a normal series 
of stimuli so that, inasmuch as the results of the two series were taken 
simultaneously, they are directly comparable. The results show 
that the coefficients of precision, the h’s of the curves of the psycho- 
metric functions, are greater for the distraction series than they are 
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for the series in which no distractions were given. Also it turns out 
that the interval of uncertainty is smaller on the average for the 
series in which the distracting sound was given than it is for the 
normal series. The point of subjective equality shows on the 
average a tendency to be lower in the distraction series. By no 
means the least interesting result of this investigation is the fact 
that the curves for the psychometric functions for the series with a 
simple sound distraction and those in which the subject was forced 
to count a series of disparate clicks, turn out to be almost identical. 
The author uses this as the basis for an argument against the existing 
differentiations of voluntary and non-voluntary attention. 

Woodworth (25) summarizes the work of Professor Cattell in 
the field of psychophysics. Perhaps the two most interesting parts 
of his paper are really contributions of his own. In one part of the 
article he brings the well-known arguments of Cattell for the ex- 
clusion of the equality and doubtful cases to bear upon the more 
recent work of Miller and Urban. These equality and doubtful 
cases rest upon subjective definition and as they are dependent 
upon the subjective standards of confidence of the subject, the 
nature of the judgment which will be included in this group will 
differ considerably. Woodworth insists that these arguments are as 
effective against the inclusion of this class by the newer methods as 
they were in Fechner’s day. In another portion of the paper, the 
author introduces the formula for the general relation between the 
variabilities of two components and the variability of the com- 
pound, and he conceives Weber’s Law and Cattell’s square root law 
as limiting cases; the formula reducing to Weber’s law if r = +1 
and to the square root law if r = o. 

The question of the magnitude of the thresholds obtained from 
the different psychophysical methods has been investigated by 
Tschelpanow (21). ‘The methods of mean error, just perceptible 
differences, and right and wrong cases are considered. The author 
does not attempt to decide the question on mathematical or the- 
oretical grounds, but exclusively by means of comparing the results 
obtained experimentally by the application of the three methods. 
Judgments of visual magnitudes are made with the help of a new 
apparatus which seems to have considerable merit. Unfortunately 
the results by the three methods were not taken simultaneously; 
those for the methods of mean error and just perceptible differences 
being taken successively during one year, and those for the method 
of right and wrong cases during the succeeding year. An insufficient 
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number of determinations were made; some 12,000 being distributed 
over the determination for each of the three methods and for seven 
subjects. The thresholds obtained by the three methods turn out 
to be very similar but not identical. The differences, the author 
believes, are due to the different mental attitudes toward the 
problem aroused by the different methods. These values are 
closer than one would expect, considering the fact that the com- 
parison is made of values that are not directly comparable, inasmuch 
as they were not taken simultaneously. Also as all of the subjects 
were naive, we would expect progressive practice to play a consider- 
able part. 

Fernberger (6) attempts an experimental determination of his 
formal findings for shortening the practice of the method of constant 
stimuli. Working in the field of lifted weights, he mingled a normal 
series of seven comparison pairs (standard stimulus of 100 grams 
and comparison stimuli of 84, 88, 92, 96, 100, 104 and 108 grams) 
with a shortened series of five comparison pairs, exactly similar to 
the first series, except that the two extreme pairs (84 and 108 gram 
comparison stimuli) were eliminated. ‘The interval of uncertainty 
obtained from these two series turns out to be practically identical 
for three subjects on the average. ‘The point of subjective equality 
shows slight variation, being lower in the reduced series for two 
subjects and higher for another. A fourth subject gave exceedingly 
anomalous results, giving not a single equality judgment on one 
series of 1200 liftings. Believing that the anomalous results of the 
subject just described might be due to the subjective attitude with 
which he approached the problem, Fernberger (7) attempts to test 
this hypothesis further. Fourteen subjects were employed in a 
lifted weight series of the normal sort with the procedure of the 
method of constant stimuli. These were divided into two groups 
of seven subjects each. ‘To one group the normal instructions for 
the formulation of the judgments were given. These, the author 
believes, tend to emphasize the difference judgments. To the 
second group, instructions were given tending to emphasize the 
equality judgments. The differences between the average of the 
interval of uncertainty are very large; that for the group to which 
the equality judgments were emphasized being nearly half as large 
again as that forthe other group. The points of subjective equality 
for the two groups are very similar. 

Ziehen (26, 27) studies the absolute impression in the tactual 
and auditory fields. The stimuli were sometimes presented in 
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pairs, or at times only single stimuli were presented. The subjects 
were asked to give a difference judgment in terms of the three usual 
categories and also to designate the degree of assurance of this 
judgment, and they were furthermore asked to give an absolute 
judgment of the length or intensity of the stimuli in the two fields. 
The results show that absolute judgments occur very frequently— 
more frequently with the single stimuli than when the stimuli are 
presented in pairs. For the unequal pairs from 20 to 40 per cent. 
absolute judgments are given without uncertainty. In the early 
series there appears to be a slight increase of the number of absolute 
impressions which show no further increase in the later series. 
Changes in the frequency of correct absolute impressions occur 
luring the series. Especially in the unequal pairs, the direction 
nd consequent correctness of the judgment is intimately con- 
ected with the frequency of the correct absolute impression. 
Hence the author believes that the absolute impression has a great 
influence upon the correctness of the judgment. On the basis of an 
introspective analysis of these phenomena, the author finds that a 
judgment of absolute impression may occur either with or without 
the presence of animage. For the two subjects employed the image 
was almost always visual when it did occur, but might be present 
with various degrees of definiteness. The author would exclude 
the use of the term “absolute impression”? from all cases except 
those made on the basis of a “total’’ image of the earlier stimuli of 
the series. In an appendix the author discusses the illusions of 
absolute impression which, for stimuli of about 5 cm. length, varied 
from impressions of from about 10 cm. to a punctiform impression. 
Martin, Paul and Welles (15) report an investigation of the 
relation of sensory thresholds to reflex thresholds. Faradic stim- 
ulation is employed and the values expressed in Z units. A spot 
on the lower eyelid is chosen for stimulation for both series. Inas- 
much as the spot stimulated is the same in both cases, the authors 
believe that the afferent pathways should be the same. The excita- 
tion from the two sorts of stimuli should travel very different path- 
vays in the central nervous system, however, the reflex threshold 
through the brain stem, while the sensory threshold should involve 
the cortex. Inasmuch as this latter involves a more highly organized 
portion of the nervous system, the sensory threshold should be the 
more variable. The results show that the sensory thresholds are 
considerably more variable from their mean value than the reflex 
thresholds, either for the first perceptible lid movement or for 
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complete closure of the eye. The direction of divergence from the 
mean is, however, nearly always the same for the two sorts of 
thresholds. They conclude that “the value of the sensory threshold 
depends on the state of the higher nerve centers, and that the 
threshold may be justly used, therefore, as an indicator of such 
nervous state.” The normal threshold to faradic stimulation by 
the Martin method has been determined as about 100 B units; 
the extreme normal range being seldom over 140 Bunits. Grabfield 
(9) determines the threshold for 135 psychopathic cases and finds 
that these average 223 B units for the limen. Great differences in 
range are noted for the different sorts of insanities. It would appear 
that a threshold greater than 175 may be considered definitely 
pathological. 

Gates (8) reports a repetition of Riecker’s old experiment (1874) 
for the determination of the two-point cutaneous limen by the 
method of constant stimuli. The lower eyelid of the right eye was 
investigated. Nine categories of judgment were admitted instead 
of the three (one-point, two-point and doubtful) used by Riecker. 
The categories in Gates’s experiment were point, point or circle, 
circle, circle or line, line, line or dumb-bell, dumb-bell, dumb-bell or 
two points, and two points. His results for three subjects are very 
regular. It is of interest to note that doubtful judgments (point 
or circle; circle or line, etc.) were very infrequently employed. 

Dauber (4) attempts to study the results obtained by the use 
of a Lummer-Brodhun photometer. His conclusions are based on 
nearly 7,000 observations, an exceedingly large number for a photo- 
metric investigation. Besides making many practical suggestions 
for the accurate use of a photometer of this type, the author reports 
one observation that is of interest for our present field. He finds 
that the relative size of the difference thresholds varies considerably 
in relation to the intensity of the standard stimuli. These values 
decrease in size for standard stimuli of increasing intensity up to a 
certain point, and then, with a further increase of intensity of the 
standard stimuli, the size of the relative difference thresholds tend 
to increase again. The minimum seems to be somewhere between 
the intensities of 5 and 20 cp. 

Petersen and Doll (17) attempt to discover if there are any sig- 
nificant differences between normal and feeble-minded individuals 
in the sensitivity to lifted weights. ‘They employ a large number of 
subjects (203 feebleminded and 262 normal) but too few liftings 
for each. The method of right and wrong cases is employed, but 
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only the upper threshold is determined. For the normal group the 
authors find a correlation coefficient of +0.63 between “discrimi- 
native capacity” and chronological age. For the feebleminded 
group the coefficient for “discriminative ability” and mental age 
is +0.36. ‘The authors find a large number of their feebleminded 
subjects are unable to comply with the instructions of lifting—i. ¢., 
successive liftings with the one hand, and they assert that this has 
liagnostic value. 

Boring (2) investigated the sensitivity of the alimentary canal 
in a most painstaking investigation. The esophagus, stomach, 
rectum and colon were investigated. Boring’s interest was pri- 
marily a qualitative one, the determination of the existence or 
non-existence of sensitivity of these organs to various kinds of 
stimuli: tactual, pain, temperature, electrical and chemical. He 
expresses his results in quantitative form, however. The study is of 
interest for the present review, primarily, for the fact that it is the 
first comprehensive study of these organs which attempts a quanti- 
tative examination of their sensitivity. Boring’s second paper (3) 
takes up in greater detail the sensitivity of the stomach to thermal 
stimuli. 

Lyon and Eno (14) report certain experiments on the perception 
of stimuli applied to different parts of the body with a slight time 
interval between stimulations. In their former study! these au- 
thors used electrical stimuli applied to the wrist and elbow of the 
arm—utilizing the method of just perceptible differences. In the 
present experiment, electrical and tactual stimulations are made at 
the same places and a modification of the method of right and wrong 
cases is employed. Unfortunately the authors insisted upon a 
judgment as to which of the two stimuli was felt first; synchronous 

swers were forbidden and in case one of these occurred, the subject 
is forced to guess. Also, unfortunately, the authors fail to include 
heir results or even a mention of the number of them, in their 
article. They state that an electrical or tactual stimulus applied at 
the elbow 1/60 sec. after one at the wrist is perceived before the 
wrist stimulus. The time of conduction along nerve paths is much 
.ore rapid than this interval. The authors use this as the basis for 
an argument that “the cortical process precedes its correlative 
psychic process by a small, but not experimentally imperceptible, 
interval of time.” 
In the second edition of his book Lipps (12) has re-written the 


1“ A Time Experiment in Psychophysics,” Psychol. Rev., 1912, 19, 312-336. 
I ; poy ) 
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first three chapters. The domain of psychophysics is defined as 
anything having to do with the relation of consciousness and ob- 
jective existence. The results of an experiment always yield ulti- 
mately a table, and from this table only four values are of primary 
importance; the arithmetic mean which becomes the representative 
of the entire series, the evaluation of the scattering of the series, 
the determination of the asymmetry of the series, and a value char- 
acteristic of the curve representing the observations. Chapters on 
the historical development of the science of psychophysics, emotions 
and the like, are included. 

Piéron (18, 19) studies the old law of Wundt that the sensory 
reaction-time decreases as a function of the increase of the intensity 
of excitation. He studies some results of his own for the different 
sense fields, and also considers the results of some of the older and 
accepted studies. The curve is relatively of a hyperbolic form and 
may in general be expressed by the formula 


a > 


> & 


xa + (xB b) 





in which y is the sensory reaction time, x the intensity of the 
stimulus as measured by the threshold, and a, d and K are constants. 
These constants vary for different modalities of sensation so that 
in any special case the general formula will have a particular and 
different form. ‘These the author works out for most of the sensory 
rapidity of the initial 


ce 


modalities. In general he states that the 
decrease of the latent time of sensations as function of the increasing 
intensity of excitation is relatively small for sensations with a great 
degree of excitability, while it is very great for those sensations of a 
small degree of excitability.”’ These results are criticized by Henri 
(10) who insists that the term y is a complex of several factors, 
namely, the duration of the excitation necessary to produce the 
sensation, the duration of the afferent nervous processes, and the 
duration of the central and efferent processes preceding the reaction. 
Furthermore, the author points out the term x is very difficult of 
exact determination as we do not know, in many modalities, what 
we should employ as the intensity unit. This same criticism holds 
with even greater emphasis on the measure of the degree of excita- 
bility and is especially telling in the field of taste. 

Bauch (1) tests further his belief that in meterological observa- 
tions there is an observation error which consists in a preference for 
the “border-tenths” 1, 2, 8, 9 and 10, and a corresponding opposi- 
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tion to judgments in the “middle tenths” 3, 4, 5,6 and 7. Con- 
firmation is found by observations on the thermometer, strength and 
direction of the wind, and the degree of cloudiness, observations 
which are of a very different character. 

Dunlap (5) reports a new apparatus for the testing of visual 
acuity. ‘This apparatus consists essentially in the examination of 
a rectangle through a polished crystal of Iceland spar. This, of 
course, gives doubleness to certain of the edges of the rectangle. 
With a rotation of the crystal these lines may be brought to super- 
position. The method consists in a determination of the just 
perceptible differences in the edges of the triangle. The amount of 
the angle of displacement of the crystal is read directly from a 
scale. ‘The measure of discrimination obtained with this apparatus 
is much lower than the usual measure of fusion in the ordinary object 


+ 


test. 

Lutoslawski (13) contributes a philosophical article attempting 

differentiate a new field of integral psychophysics. Differential 
psychophysics, the science as we understand it, is an attempt to 
study the relation of a small part of the objective world, with a 
small part of our consciousness. Integral psychophysics would be 
the attempt to ascertain the relation between the entire external 
environment of an individual and his mind in toto. 
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DISCUSSION 


VISUAL ILLUSION—A QUERY 


In connection with a series of experiments to determine the 
effect of slight intensity of illumination on the apparent form and 
color of circular figures on a uniformly colored background two in- 
teresting phenomena were observed. At very low intensity of 
illumination a single circular ring, or several concentric rings, take on 
1 polygon effect; also that part of the uniform field which is enclosed 

the single ring appears to be darker than the surrounding area. 
No mention of these phenomena has been discovered in the literature. 
If anyone can supply references it will be appreciated. 

EncuisH BacsBy 

PRINCETON PsyYCHOLOGICAL LABORATORY 


NOTES AND NEWS 


A DEFINITE announcement is made in Nature that the report of 
the death of Professor Ivan Pavlov, which was copied in the March 
BULLETIN, is incorrect, and that the noted Russian physiologist was 
ilive on March 20. The mistake was probably due to the common- 

ess of the name of Pavlov, there being no less than five professors 
f that name in Petrograd. 


PRoFEsSsOR RaymMonpD DoncE, of Wesleyan University, lectured 
at the Carnegie Institute of Technology on May 8, on the psycho- 
gical effects of alcohol. 








